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(57) Abstract: Blooming and/or syneresis in gel formulations can.be reduced or eliminated by adding to an organic mixture ah 
^ effectWe amount of a polyamide gelling agent having a softening point of less than about 105 *'C wherein the polyiamide is the reaction 
^ prodnct of one or more diamines, optionally one or more mono-amines, one or more hydrogenated C36 dimer acids, optionally one 
^ or more C2.22 dicarboxylic acids, ajid optionally one or more C^22 nionocailx)xyH^ 
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Improved Dimerized Fatty Acid Based Polyamides Useful for Clear 
Candle and Gel Applications 

BACKGROUND OF THE INVENTION 

Polyannide gelling agents for use iii transparent gel formulations such 

as transparent candles and personal care products such as clear deodorant 

gels have caused products into which they are added to exhibit blooming and 

syneresls. Known dear candle compositions utilizing commercially available 

polyamide resins such as VERSAMID® 940 or VERSAMID® 1655 as a 

gelling resin demonstrated poor long-temi resistance to blooming and 

syneresls. Similar probjems have occun^ed with clear gel personal products 

containing polyamide gelling agents and are described in U.S. patent 

5,500,209, the Background of the Invention section of which is incorporated 

herein by reference. 

SUMMARY OF THE INVENTION 
The present invention pertains to a method for reducing or eliminating 
blooming ahd/or synere$is in a gel fomnulation comprising adding to an 
organic mixture an effective amount of a polyamide gelling agent having a 
softening point of less than about 105^0 wherein the polyamide is the reaction 
product of one or more diamines, optionally one or more mono-amines, one or ' 
more hydrogenated C36 dimer acids, optionally one or more 02-22 
dicarboxylic acids, and optionally one or more C2-22 monocarix)xylic acids. 
DETAILED DESGRII^ION OF THE INVENTION 
The terni ^gel" as used herein is defined in Aimdale et al, (Polymer 
Gels and Nidtworics, Vol. i, No. 5 (1993)) according to the following two 
criteria: (1) a substance that consists of two or more components, one of 
which is a liquid, present in substantial quantities; and (2) a gel is a soft 
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material which is solid or solid-lilce. A gel can also be defined according to its 
rheological properties. Thus, the term "gel" applies to systems having a value 
G'(w) that is higher than its value of G"(w) at low frequencies. G'(w) is the 
storage modulus which exhibits ia pronounced plateau at higher frequencies 
(on the order of 1-100 radians/second), and 6"(w) is the loss modulus which 
is considerably smaller than the storage modulus in the plateau region. A get 
is free-standing or self-supporting in that Its yield value Is greater than the 
sheer stress imposed by gravity. 

The diamines that can be used to malce the polyamides according to 
the invention are comprised of two or more aliphatic or cycloaliphatic, linear or 
branched, saturated or unsaturated diamines which when copolymerized with 
the acid moieties described herein will produce a polyamide resin having a 
softening point of less than about 105%. Examples of the diamines that can 
be present in the diamine mixture Include, but are not limited to, ethylene 
diamine, 1,2- and 1 ,3-propylene diamine, teramethylene diamine, 
hexamethylene diamine, octamethylene diamine, 1,2-diaminocyclohexane, 
1,3-bis(aminomethyl)cyclohexane and combinations thereof. The diamines 
also include polyether diamines which can be poly(ethylene oxide) a,(Or 
diamine or poly(propylehe oxide) a,(D-diamirie or |joly(ethylene-co-propylene 
oxide) a,a)-diamine of various molecular weights and as well poty(ethylene 
oxide) or poly(propylene oxide) monoamines and triamines. Polyether amines 
are commercially available as, for exampte, JEFFAMINE®™ polyether 
diamines, available from Huntsman Ghemicali 

The monoamines that can be used to make the polyamides according 
to the invention include any aliphatic or alicyclic, saturated or unsaturated, 
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linear or branched chain monoamine having from C2 to Ceo carbon atoms. . 
Polyether monoamines are also included and are commercially availjabie as, ' [' 
for. example, JEFFAMINE®™ polyether monoamines, available from / 
Huntsman Chemical. 

5 . The hydrogenated dimer acids are those made by polymerizing 

unsaturated mono- and polyunsaturated fatty acids or a mixture thereof. Such : 
acids can be made by the processes described in U.S. patents 2,955,121; 
3,412,039; and 3,507,890, the entire contents of each of which is incorporated 
herein by reference. Such dimer acids are commercially available as, for 

10 example, EMPOL® 1008, EMPOL® 1004, EMPOL® 1025 , EMPOL® 101 1 , 
or EMPOL® 1062 dimer acid froni Cognis Corporation. Cincinnati, OH. 

The C2-22 dicarboxylic acids can be one or a mixture of dicarboxylic 
adds haying from 2 to 22 carbon atoms examples of which include, but are ^ 
not limited to malonic acid, succinic acidi adipic aicid, azelalc . acid, 

15 dodecanedioc acid and octadecenedioc acid. 

The C2-22 monpcarboxylic acids can be any aliphatic^ satucated or 
unsaturated, linear or branched monocarboxylic add haivirig from 2 to 22 
carbon atoms. Examples of such acids include, but are not limited to, capryic 
add, lauric acid/ palmitic acid^ palmitoleic apid, oleic add, linoleic acid, 

20 isostearlc acid, aradiidic acid and arachldonic add; 

A preferred polyamide resirl is the reactibr^ 
dimer acid, stearic acid, azelaic acid, ethylene diamine, ^ a^^ 
pblypropyleneoxlde diamirie^^^^^ 

preferred polyamide resin is the reaction product of a hydrogenated dimer 
25 acid, stearic acid, azelaic iacid, ethylenis diamine, and hexarriethylerie 
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diamine. 

Candle formulations containing polyamide resin gelling agents 
according to the invention exhibit better color stability in the melt and better 
compatibility with other ingredients than standard candle formulations. These 
5 lower softening point resins allow for fonmulated gels that can melt and wicl< at 
lower temperatures resulting in less themial degradation and less 
discoloration of the melt. Also, higher softening point resin result in 
fomiulated gels with higher melting points which can approach the flash point 
of the fragrance or other gel ingredients and cause flaring of the whole candle 

10 surface. While the softening point of tiie polyamide resins according to the 
Invention are less than about ip5~C, they are preferably between 65^ to 
95^C, even more preferable between 75^ to SO'^C have unexpectedly been 
found to provide better compatibility and less syneresis and blooming. 

The polyamide resins according to the invention can also be used in 

15 . such products as air-freshener gels where the polyamide is used to gel a 
fragrance composition, but not for burning. Potyamides are known to have 
desirable fragrance release and can be used in air-fresheners where the 
material, unlike candles, do not require heat to release the fragrance. Such 
gels are known to release their desired fragrance more readily. Other uses of 

20 the polyamide resins according to the invention include gelling agents for 
personal care and cosmetics applications such as deodorant gels and lipstick 
respectively. 

The polyamide resins according to the irivention cari also be used in 
personal care products, e.g., cosmetics such as eye make-up, lipstick, 
25 foundation make-up, costume make-up, as well as baby oil, make-up 
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removers, bath oil, skin moisturizers, sun carie products, lip balm, waterless 
hand, cleaner, medicated ointments, ethnic hair care products, perfume, 
cologne, and suppositories. Formulations to prepare such materials are well 
known in the art. For example, U.S. Pat Nos. 3,615,289 and 3,645,705 
describe the fomnulation of candles. U.S. Pat. Nos. 3,148,125 and 5,538,718 
describe the formulation of lipstick and other cosmetic sticks. U.S. Pat. Nos. 
4,275,054, 4,937,069, 5,069,897, 5,102,656 and 5,500,209 each describe the 
formulation of deodorant and/or antiperspirant. Each of these U.S. Patents is 
hereby incorporated fully herein by reference. 

The method according to the invention comprises the addition of a 
polyamide resin gelling agent to an organic mixture. The resulting mixture is a 
gel. The organic mixture is any combination of organic compounds that when 
mixed witti a gelling agent fonrn a gel. Such compounds include, for example, 
fatty alcohols and fatty add esters including naturally occurring oils such as 
castor oil, peanut oil, safflower oil, sunflower oil, corn oil or cod liver oil and 
synthetic esters of mono and difunctional alcohols and fatty acids; 

The amount of polyamide resin gelling agent that can be used in the 
process according to tiie invention is an effective amount which is any amount 
tiiat will eliminate or reduce the amount of blooming and/or syneresis In tiie 
g^l fonrned ais a result of mixing the polyamide gelling agent and tiie organic 
resin, the effective amount will be readily ascertainatfle by one of ordinary 
skill in the art. TypioaJly, the amount will be In ti^^^^ of from about 10% by 
weiglit of the formulation to about 90% by weight of the formulation arid 
preferably from about 25% by weight of the fonnulation to about 60% by 
weight of tiie. fomiulation. 
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The following examples are meant to illustrate but hot to limit the 
invention. Amounts are expressed as weight percent. 

In examples 1-7 below, the organic acids and 0.005% H3P04 catalyst 
were charged to a 1 liter resin kettle and heated to ISO^'F under vacuum for 
5 0.5 hour. Vacuum was broken under nitrogen, and the amines were added 
over 15 minutes, typically displaying a 20** to 30^C exotherm. The mixture 
was heated to 440*'F over 2 hours under nitrogen sweep with stirring. The 
reaction was held at 440''F for 1 .5 hours after which vacuum (15 mrn Hg) was 
applied. The reaction was held at 440**Ffor2 hours under vacuum. Vacuum 
10 was released under nitrogen and the molten resin was cooled to 390°F before . 
discharging onto at Teflon sheet. 

Example 1 

81 % EMPOL® 1 062 hydrogenated dimer acid, 1 .9% triple press stearic 

15 acid, 0.8% azelaic acid, 5.8% ethylene diamine, and 10.5% JEFFAMINE® 

0230 (polypropyleneoxide diamine having a nriole. Wt. of about 230) wiar© 

reacted at 440°F for 1 hour under nitrogen flow and 3 hours at 440*'F under 

vacuum of 15 mm Hg. 

. Ball & Ring Softening Point 96^C 

20 Brookfield Viscosity (@160°C) 14 poise 

Acid value 13.0 

Amine value 0.3 

25 Example 2 

69.6% ElyiPOL® 1062 hydrogenated dimer acid, 11.3% triple press 
stearic , acid, 0.4% azejaic acid, 2.6% ethylene diamine, and 16.2% 
hexamethylene diamine (70% aqueous) were reacted at 440°F for 1 hour 

6 • 
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under nitrogen iflpw and 3 hours at 440°F under vacuum of 1 5 mm Hg. 



Ball & Ring Softening Point 88^C 

Brookfleld Viscosity (@160X) 6.5 poise 

5 Acid value 8.6 

Amine value 0.4 



Example 3 

72.1% EMPOL® 1062 hydrpgenated dimer acid, 1 1 .3% isostearic acid, 
10 0.4% azelaic acid, 2.4% ethylene diamine, and 1 3.8% hexamethylene diamine 
(70% aqueous) were reacted iat 440''F for 1 hour under nitrogen flow and 3 
hours at 44b°F under vacuum of 15 mm Hg. 



Ball & Ring Softening Point 89^C 

15 Brookfield Viscosity (©ieO'^C) 6.0 poise 

Acid value 6.1 

Amine value 0.2 



Example 4 

70.2% EMPdL® 1062 hydrpgenated dimer acid, 11.3% tri^^^^ 

stearic acid, 0.4% aizqlaic acid, 3.8% ethylene diamine, 1 0.3% hexamethylene 

diamine (70% aqueous), and 4.0% JEFFAI\/IINE® D230 (poiyether diamine 

from Huntsman Chemical) were reacted at.440''F for 1 hour under nitrogen 

25 flow and 3 hours at 440°F under vacuum of 1 5 mrti Hg. 

Ball & Ring Softening Point 92X 

Brookfleld Viscosilty(@16d*'C) 4.0 poise 

Acid value 4.0 

Aminevalue 1-5 

Examples 

34.15% EMPOL® 1062 hy*^ 

stearic acid, 33.84% isbstearic acid, and 16.46% 1 ,2-diaminocycIohexane 

35 mixture of cis and trans) were reacted at 440*'F for 1 hour under nitrogen flow 
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and 3 hours at 440**F under vacuum of 1 5 mm Hg. 

Ball & Ring Softening Point lOS'^C 
Brookf laid Viscosity (@160°G) 0.5 poise 

5 Example 6 

38.0% EMPOL® 1062 hydrogenated dimer acid, 19.2% triple press 
stearic acid, 25.1% isoslearic acid, 1.9% ethylene diamine, and 15.8% of 1,3- 
bis(amihomethyl)cyclohexane were reacted at 440''F for 1 hour under nitrogen 

10 flow and 3 hours ai440°F under vacuum of 15 mm Hg. 

Ball & Ring Softening Point 99°C 
Brookfield Viscosity (@16d°C) 0.8 poise 

Example 7 

.15 ■ • • . ; 

71.6% EMPOL® 1062 hydrogenated dimer acid, 4.7% ethylene 
diamine, 19.6% JEFFAMINE(g> XTJ505 and 4.2% hexamethylene diamine 
(70% aqueous) were reacted at 440°F for 1 hour under nitrogen flow and 3 
hours at 440*'F under vacuum of 15 mm Hg. 

20 ' . • . . 

In examples 8-i 9 below, the compositions were prepared by combining 
the resin and both diy and liquid ingredients in a 1 00 ml flask and heating to 
lOO'^C under a nitrogen blanket while stimng with a magnetic stir bar. Once 
homogeneous, the resin solutions were poured in aluminum dishes and 
25 allowed to cool. 
Gel ingredients: 

90/95 HD-oleyl alcohol is a product of Cognis Corporation. 
GUERBITOL® 20 is Isoarachidyl alcohol, a product of Gognis Corporation. 
30 GUERBITOL® 16 is isocetyl alcohol, a product of Cognis Corporation. 
EMERY® 3389 is isostearyl alcohol, a product of Cognis Corporation. 
SPE2I0L® 1070 is a hydrogenated C36 dimer diol, a product of Cognis 
Corporation. 

SPEZIOL® 1 075 is a C36 dimer diol, a product of Cognis Corporation. 
35 EMPOL® 1 008 is a C3(B diacid, a product of Cognis Corporation. 



wo 01/95871 



PCT/USOl/19071 



TEXAPRINT SSEH is a fatty acid ester, a product of Cognis Deutschland 
GmbH. 

TEXAPRINT SKEH is a fatty acid ester, a product of Cognis Deutschland 
GmbH. 

5 EDENOL® 9058 is 2-ethylhexyl azelate, a product of Cognis Corporation. 
EMEREST® 2326 is a butyl stearate, a product of Cognis Corporation. 
EMERY® 2218 Is a methyl stearate, a product of Cognis Corporation. 
EMEREST® 2384 is a propyliene glycol isostearate, a product of Cognis 
Corporation. 

10 EMEREST® 271 2 is a PEG-8 distearate, a product of Cognis Corporation. 

PARACIN 220 is ttie N-(2-hydrbxyethyD-12-hydroxystearamide, ai product of 
Caschem. 

AMIDOX LS \s ah ethoxyiated lauric acid amide, a product of Stepan: 
EMSORB® 2500 is a sorbitan monobleate, a product of Cognis Corporation. 
15 EMSORB® 2503isasorbitantrioleate, a product of Cognis Corporation. 

STANDAMID® KD is a cocamideHdiethanol amine adduct, a product of Cognis 
Corporation, 

Examples 

20 

14 g Resin from Example #1 
14 g TEXAPRINT SSEH 
14 g 90/95 HD-oleyl alcohol 
6g EMEREST®2384 

25. . . ' - . ' . 

The mixture formed a stable, soft, dear gel which showed no blooming 
orsyheresis. 

Examples 
Comparative Example 
30 ' ■ ■ ' 

: 14gVERSAMlD®1655 
14 g TEXAPRINT SSEH 
14 g 90/95 HD-oleyl alcohol 
6 g EMEREST® 2384 

The mixture formed a slightly hazy gel which exhibited decreasing 
clarity over time and suffered f rorn syneresis of liquids to the surface. 



: Example 10 

40- 

48 g Example #8 

2 g EMERY® 221 8 methylstearate 

This blend resulted In ai gel similar to the conriposition In Example #8 
45 except with a higher melting point and a harder, less elastic gel. 



9 
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Example 11 

48 g Example #8 

2g EMEREST©2712 

.5 

The blend resulted In a gel similar to the composition in Example #8 
except with a higher melting point, a harder, less elastic gel and a very slight 
haziness. 

Example 12 

10 

45 g Resin from Example #4 
20gTEXAPRINTSSEH 
15 g 90/95 HD-oIeyl alcohol 
10gEMEREST®2384 
15 5 g AMIDOX L5 

The mixture formed a stable, clear gel which did not exhibit syneresis 

or blooming. 

Example 13 

,20" 

50 g Resin from Example #4 
IDgTEXAPRINTSSEH 
25 g 90/95 HD-oleyl alcohol 
15gEMEREST®2384 
25 2g EMSORB®2500 Sorbitah monooleate 

The mixture fomied a stable, clear gel which did not exhibit syneresis 

or blooming, 

Example 14 

30 50 g Resin from Example #4 

20gTEXAPRINTSSEH 
15 g 90/95 HD-oleyj alcohol 
15gEMEREST®2384 / 
2 g EMSORB® 2500 Sorbitan mbnooleate 

The mixture formed a stable, clear gel which did not exhibit syneresis 
or blooming and was harder than the gel in Example #1 3. 

Example 15 
40 , 35 g Resin from Example #2 

10 
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38gTEXAPRINTSSEH , 
12 g 90/95 HD-dleyl alcohol 
12gEMPOL®1008 

1 g EMSORB® 2500 Soibitan monooleate 

5 ■ -■ ; ■ ■ . \ 

The mixture formed a stable, clear soft gel. 

Example 16 

10 35 g Resin from Example #2 

38 g TEXAPRINT SSEH 
24gSPEZIOL®1070 
ig EMSORB© 2500 Sorbrtan monooleate 

15 The mixture formed a stable, clear soft gel. 

Example 17 - 

. 35 g Resin from Example #4 
20 38 g TEXAPRINT SSEH 

12gSPEZIOL®1070 

■ 12gEMPOL®1008 /:\ 

1 g EMSORB® 2500 Sorbitan monooleate . j 

25 TTie mixture fpimed a stable^ cte^^^ , . ] 

■ Example 18 ... ■ ' , ' A 

35 g Resin from Example #1 i 
38 g TEXAPRINT SSEH 
30 12gGUERBITOL®20 . 

12gEMPDL®1008 j 

0.5 g Azelaic acid i 

1 g EMSORB® 2500 Sorbitan monooleate [ . 

1 g EMSORB® 2503 Sorbitan monooleate . . :\; 

The rnlxture fonhed a stiable, clear soft g^^^ 

Example 19 

. 40 35 g Resin from Example #2 . 

8 g TEXAPRINT SSEH 

16gSPEZIOlJ®1075 ^ ^ 

. 10gPARAGIN220 
3gAMlDOXL5 

The mixture formed a stable, clear hard gel. ] 



11 



wo 01/95871 . PCTAJSOi/19071 

What is claimed is: 

1 . A method for reducing or eliminating bloomirig and/or syneresis in a gel 
fpmiuiation comprising adding to an organic mixture ah effective 
amount of a polyamide gelling agent having a softening point of less 
than about 105^0 wherein the polyamide is the reaction product of one 
or more diamines, optionally one or more mono-amines, one or more 
hydrogenated C36 dimer acids, optionjally one or more C2.22 
dicarboxylic acids, and optionally one or more C2-22 monocarboxylic 
acids. 

2. The method of claim 1 wherein the dicarboxylic acid is azelaic acid. 

3. The method of claim 1 wherein the diamine is ethylene diamine. 

4. The method of claim 1 wherein the diamine mixture is comprised of 
ethylene diamine and a polyether diamine. 

5. The method of daim 1 wherein the diamine mixture is comprised of 
ethylene diamine and a hexametbylene diamine. 

6. The method of claim 1 wherein the effective amount is from about 10% 
by weight to about 90% by weight of the fonnulation. 

7. The method of claim 1 wherein the effective amount is from about 25% 
by weight to jabout 60% by weight of the fomnulation. 

8. A method for reducing or eiiminating blooming and/or syneresis In a gel 
fomiulation comprising adding to an organic mixture an effective 
amount of a polyamide gelling agent having a softening point of less 
than about 105°C wherein, the polyam^ 

hydrogenated dimer acid, stearic acid, azelaic acid, ethylene diamine, 
and a polypropylenedxide diamine having a mole. Wt. of about 230. 
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9, A method for reducing or eliminating blooming and/or syneresis in a gel 
formulation comprising addlrig to an organic mixture an effective 
amount of a polyamide gelling agent having a softening point of less 
than about 105^C wherein the polyamide is the reaction product of a 
hydrogenated dimer acid, stearic acid, azelaic acid, ethylene diamine, 
and hexamethylene diamine. 



13 



INTERNATIONAL SEARCH REPORT 



lute >nal appUc&tioa No. 
PCT/USOl/ 19071 . 



A. CLASSIFICATION OF SUBJECT MATTER 

l?C(y) f lean See Extra Sheet. 

US CL rPleaise See Extra Sheet. 
According to Internatioaal Patent Cluffification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimam documentation searched (classification system followed by classification symbols) 
US. : ♦♦/fiefi, 878, 875, 4S0fe 484/65, M, 68; 431/888, 889, 891; 584/819, 606^ 588/878, 888, 898. 808, 884^ 5S9, 889, 859.3, 



Docomentation searched other than 'minimiim documentation to the extent that such documents are inclnded in the fields 



Electronic data hue consulted during the ij&temalionsi search (name of data base and, whei? practieable, search terms used) ' 
STN, CAS ONUNE 



DOCUMENTS CONSIDERED TO BB RELEVANT 



Category* 



Citation of document, with indication, where q>propriate, of the relevant passages 



Relevant to claim No. 



US 6,111,055 A (BERGER ET AL.) 29 AUGUST 2000, SEE 
ENTIRE DOCUMENT. 

US 5,998,570 A (PAVLIN ET AL,) 07 DECEMBER 1999. SEE 
ENTIRE DOCUMENT. 

US 5;500,209 A (ROSS ET AL.) 19 MARCH 1996, SEE ENTIRE 
DOCUMENT. 

US 4,452,931 A (OKAMOTO . ET AL.) 05 JUNE 1984, SEE 
ENTIRE DOCUMENT. ... 



1-9 
1-9 
1-9 
1-9 



[~] FVirther documents are listed in the continuation of Box C Q See patent family aanex- 



1/ 



epeoUl eatoeadn of elM 4 
to be of pjuHesliz nlmitca 

•aiCtt doaniDBBt pabUKhoi oa or »ltex.tba imtaiaattnn»l filing dits 
aaeamAt wbibh mmf thaw doabti m pdnlfy oluis^) cr utioh k - 
ipMdil»Maa<uqMll*d) T" 
ibeameat nftidng to tn onl dtelcigiM^ ■»> cB±ftiUon or irfhtt ' 

ioousest pnbtf>h»d prior to (h» tntsmatlimal XBing iato but bin •«« 
th »m th> prfattl^ data chdW 



. bt»r doomuBt mibliBfa*d aftor fb» totonutiiiiuU filing date or prioi^r 
ad»a&aB0liao«Bfllolwilht]»anifeaiiMbalclMton^^ 
as pia6l|ib or fSbaaj oMIffat U» lavntlfla 

iamanX «( poliBiilu nknan; ite cbioi^ imsBttoB ewnct to 
oauUma Dvwl oe oantet to •Wfljaitna Ib ixffolw M laiR^^ 
▼ton tto doeannt b tdm alma 

- JiMMim iyn^ of parttoiiltt nlmaM( Ito elaiaud invutttoa oniiiot to 
toBsUvxta tofa«olv» u inwittivstoi vtom fh* dooonuniboaiAinad 
Ytth coA cor moiB ottm aooams&t^ radL oomblnilioa baing 
•bifkm to » pinoQ tldllti la fto >xf 

dooobml XMrntor of ito niM >a4«nt fiua% 



Date of the actual completion of the international aearch 
g5 SEPTEMBER 8001 



Name and mailings address of the ISA/US 
Gbnuiussioncr of Patents and TVademartu 
Box PCT 

Washington, D.C SOftSL 
Facsimite No. (703)305-3230 



Date of mailuig of the international search report' 

02NOY20ai 

Anthori^ ofpcti 

SHEIX&Y A. pOOSON 
Telephone No. (70s) S08-i«s5 




Form PCT/ISA/Sio (second sheet) (July 1998)* 



INTERNATIONAL SEARCH REPORT 



Iitte mai i^^plication Ma 
PCT/USoi/19071 



A. CLASSinCATION OF SUBJECT MATTER: 
IPC (7) 

AeiK 7/S8, 7/S4. 1/S81 CbsO es/00; 87/00; «0/08j 7»/lO;.C08L 77/00 

A. CLASSIFICATION OF SUBJECT MATTEB: 

US CL : 



W865» S7fi, 8.75» 469i 40^/66, 66, 68; 431/888, 888, 891; 4>e4/210, eoe;^88/97«» 888, 898, 808, 884^ 886, 689, 889.8, 




Form PCT/ISA/810 (eztrk sheet) (Jaly 1998)* 



